Seting-Ultrasound department of district general hospital.
The returns and computer district information system lists were checked by us after six months. It was clear that, although the average rate of surgical deaths had continued its previous trend, the number of eligible returns was very variable. The returns from one unit were as expected for the first three months and then tailed off rapidly. The only returns from the other unit were for two months in the middle of the six month period. The computer lists were equally poor, identifying only about half of the eligible deaths notified in the returns. The results of the follow up were disappointing and illustrate the problems inherent in implementing and maintaining an accurate audit system. Manually compiled audit systems depend on the knowledge, understanding, and motivation of the staff involved. In this instance, coding clerks have the appropriate skill and can undoubtedly perform well if they understand the problem and receive the medical records immediately after death. However, interest and performance in any task is likely to diminish with time so that a manual system of the type set up in this district will continue to work only if there is regular feedback and monitoring.
RELIABILITY OF COMPUTER BASED SYSTEMS
In theory computer systems should be reliable. However, systems like the patient information system or district information system in this district depend on complete and accurate coding by the same clerks who complete the NCEPOD returns and are therefore subject to the same problems. Even if all the required data are entered and the patient information system or district information system record contained a large number of data fields, few of them (other than patient name, number, consultant, etc) could be used to generate lists for audit. It proved difficult to programme the system to generate a list based on, and containing, the data items required by NCEPOD. Newer ward based computer systems being installed as part of resource management initiatives may have advantages. Data on patients will be entered sequentially, much of it by clinical staff, so that as the patient's stay progresses all the relevant data items (date of procedure, surgeon, etc) will be added.
With such systems it should be possible automatically to check the records of any patient dying in hospital for eligibility for the national inquiry and to generate a complete report. Some 
Introduction
The value ofobstetric scanning at 19 weeks' gestation has been assessed in major tertiary referral centres,'2 but a prospective study that includes centres which are not tertiary referral centres is needed.3 Only one study on an unselected population has been recorded, and this emphasised the need for more data to be collected. 4 The purpose of the present study is to redress this balance and assess the value of 19 week ultrasound scanning in such a population.
A report of the Royal College of Physicians states that routine scanning is offered to pregnant women at only a few centres; in most areas it is available only to women in recognised risk groups. The report continues: "there is good evidence that, with an appropriately organised obstetric ultrasound service, most structural malformations could be detected." 5 Most analyses agree that screening and prenatal diagnosis programmes are wanted by the population and offer major medical and financial advantages. Scans were performed by two full time and one half time radiographer, all ofwhom had held the diploma in medical ultrasound for at least four years and exclusively performed obstetric scans. Patients with risk factors or raised maternal serum a fetoprotein concentrations or who had suspicious findings on the initial scan were then scanned by the radiologist (CAL). This scan was performed within three hours of obstetric counselling or of the initial suspicion of abnormality. Before any scans were performed, the obstetrician discussed the implications with the patients so that they realised the situation in which they might be placed and the dilemmas which they might face in terms of possible outcome. This was reiterated by the radiographer before the scan. No independent assessment of the scans was made.
At 12-14 weeks' gestation a "booking" scan was performed. This takes five minutes and enables accurate dating for maternal serum a fetoprotein measurements and the 19 week scan. The 19 week scan determines growth parameters, head and abdominal circumference, biparietal diameter, femoral length, and sometimes general limb length. It consists of a full fetal anatomy scan, including a four chamber view of the heart.
Results were recorded in close cooperation with obstetricians and paediatricians. Maternal serum a fetoprotein concentrations were also recorded. Cases with fetal cardiac anomalies and some other complex anomalies were referred to tertiary centres. Amniocentesis was performed at Heatherwood; cordocentesis and other invasive techniques, such as fetal urine sampling, were performed at the tertiary referral centre.
Comments were made in the notes on the effect of anomalies on the parents' attitude and that of the extended family. A note was also made if the 19 week scan was particularly difficult-for example, because of maternal obesity or multiple pregnancy. Each radiographer could identify her own work and results.
Second trimester termination was by prostaglandin induction, and a postmortem examination was agreed in the majority of cases. Genetic material was analysed at the University of Oxford.
Results
Abnormality detection is analysed by organ systems (tables I-VII). Each table is divided into abnormalities detected, those undetected and the affect on outcome.
Analysis of 8523 ultrasound scans at 19 weeks detected 140 anomalies. A total of 166 anomalies were recorded at delivery or in the first week of life. The incidence of anomalies in this unselected population is 1-9%, including relatively minor renal abnormalities. The detection rate by ultrasonography (sensitivity) is thus 85%, with a specificity of 99 9%.
All serious renal ( were detected, but less obvious anomalies affecting face, hands, and feet were not always found. Nine major cardiac anomalies (table VI) were diagnosed at 19 weeks and two further such anomalies at late booking scans (24 weeks).
Foreknowledge of the maternal serum c fetoprotein concentration did not seem to alter the detection rate of anomalies. Most cases with open neural tube defects had not had maternal serum a fetoprotein results at the time of scanning. One of the fetuses with an abdominal wall defect was associated with a raised maternal serum a fetoprotein concentration; results in the other were unknown at the time of scanning.
The false positive rate was low because all suspected anomalies were scanned twice by the radiographers anti then by the radiologist. Video recordings of suspectec! anomalies were extremely useful, both in the anaiv'sis of +e anomaly and for subsequent teaching.
Discussion
The Royal College of Obstetrics and Gynaecology working party's report states that the information gained by routine scanning at 19 weeks may help to reduce infant handicap and perinatal mortality.7 In this series, most parents faced with a severely crippling or lethal disorder asked for termination of pregnancy. In the case of less severe anomalies, arrangements were made for early treatment, either surgical or medical.
Three Only two out of the five diaphragmatic hernias were detected at 19 weeks, but the others were detected on growth scans later in pregnancy. This is in keeping with findings in other centres. 9 Major, life threatening skeletal abnormalities were detected but the most subtle anomalies, involving digits and face, were not detected. The study has created an awareness that should improve the detection rate. Of the two cases of achondrogenesis recorded, one was diagnosed on the basis of virtually absent ossification of the vertebral bodies together with normal In one case with a detected complex cardiac anomaly the maternal serum ca fetoprotein concentration was known to be raised at the time of the scan, and it was known to be raised in one other case where the anomaly remained undetected. Of the 15 major anomalies undetected, eight infants died soon after delivery and six survived surgery. In the undetected group, two fetuses were from separate twin pregnancies, and in another maternal obesity was commented on. It should be noted that defects consistently missed in most series include atrial septal defect, small or moderate ventricular septal defect, aortic stenosis, pulmonary stenosis, total anomalous venous drainage, and aortic coarctation.'°Examination of the heart at the beginning of this study involved an assessment of the four chamber view only. This established the presence of two symmetrical ventricles and atria. As the radiographers became more experienced, inflow and outflow tracts were examined, leading to a higher rate of anomaly detection. The two false positive results occurred in the first six months of the programme. As a result of these findings more time is now devoted to the cardiac scan. One more radiographer has been employed full time and a further machine (Acuson 128 XP/3) purchased, with a new room to house it.
Diagnostic accuracy has increased in all systems along with the experience of the radiographer and this has been enhanced by experience with paediatric scans. It is advantageous for general ultrasound examinations to be performed in the same department as obstetric scans. This allows radiographers to watch postnatal scans on infants they have scanned antenatally.
Several benefits have accrued from this ultrasound screening programme. These are both medical and financial. Informed parents have been prepared for problems to come, and appropriate delivery sites have been arranged where necessary. Antenatal diagnosis has been found to reduce the number of postnatal investigations and, hopefully, has avoided a late clinical presentation. For example, moderate hydronephrosis has been confirmed after delivery and the baby then put on prophylactic antibiotics, in the hope of avoiding urinary tract infections and renal scarring in the future.
Tertiary referral has been found to be of particular benefit in the case of severe disabling conditions. This has enabled cordocentesis to be performed and, if appropriate, the fetus to be treated. It also gives the parents the benefit of experts' knowledge of rare conditions, allows further counselling, and helps parents to realise that they are not alone in producing a fetus with an abnormality. 
Patients, methods, and results
Fourteen AfroCaribbean patients with a diagnosis of sickle cell crisis who were receiving two hourly intramuscular pethidine gave verbal consent to give blood for analysis. Blood was taken immediately before and 15, 30, 60, and 120 minutes after a pethidine injection. The patient's weight, serum urea and creatinine concentrations, most recent individual dose of pethidine, total dose in the previous 24 hours per kilogram body weight (24 hour pethidine dose), and total dose of pethidine during the crisis (total dose) were noted. Two additional patients who suffered grand mal seizures while receiving high dose pethidine treatment had blood samples taken shortly after the convulsions. Pethidine and norpethidine concentrations were measured by gas chromatography. 4 Nine men and seven women of mean age 27 years (range 17-45) and mean weight 59 kg (range 50-70) were investigated. They had received two hourly intramuscular pethidine for between one and 35 days (mean seven, mode three). All except one had detectable concentrations of pethidine and norpethidine in the first sample. Mean (range) pharmacokinetic data for pethidine and norpethidine were: maximum measured plasma concentration 1 [ig/ml in four patients, three of whom had suffered a convulsion within a few hours of sampling. Two of these patients had been taking pethidine tablets at home before admission, and one had significant renal impairment (serum creatinine concentration 146 [tmol/l, normal range 50-100).
Linear regression analysis showed that the maximum measured concentration (figure) and area under the time concentration curve for norpethidine correlated significantly with the 24 hour pethidine dose (r=0-74, p=0-00l for both). The relation was also significant for pethidine (r=0-56, p<0 05 for both). There was no association between peak plasma pethidine concentration and seizures. There was no correlation between the total dose or last dose of pethidine and the maximum measured concentration or area under the time concentration curve for pethidine and norpethidine.
Comment
The results suggest that daily doses of pethidine greater than 25 mg/kg may be associated with toxicity (figure), particularly in the presence of renal impairment or if pethidine has been taken orally, when high first pass clearance results in rapid conversion to norpethidine. As the life expectancy of sickle cell patients increases, renal impairment becomes a more significant problem in older patients. The plasma half life of norpethidine with normal renal function is 14-20 hours, which implies that norpethidine concentrations may take about three days to reach 90% of the final plateau value. As all but one of our patients had been receiving pethidine for three days or more, no correla-
